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M r .  Chairman and Members of  t h e  Committee: 

1 I a m  pleased t o  meet wi th  you today t o  d i scuss  a s u b j e c t  which has  

\ pisf been of  i n t e r e s t  t o  me f o r  many years .  I am conf ident  t h a t  t h e  Commit- 
/ 

tee’s comprehensive examination of t h e  problems involved i n  r e l a t i n g  

science and technology t o  o v e r a l l  n a t i o n a l  s t r a t e g y  and po l i cy  w i l l  

provide a n  important  con t r ibu t ion  as has  t h e  previous work of t h i s  

Committee. Also, I found the In t e r im  S ta f f  Report t o  be  most h e l p f u l  

i n  p u l l i n g  toge the r  p e r t i n e n t  background material on the  sub jec t .  

I believe it unnecessary, e s p e c i a l l y  be fo re  t h i s  Committee, t o  

emphasize t h e  importance of science and technology. One of ou r  g r e a t  

n a t i o n a l  assets has  been our  l eade r sh ip  i n  sc ience  and technology and 

the important  r o l e  played by the Federa l  Government i n  main ta in ing  t h i s  

l eade r sh ip .  Estimated Federa l  expendi tures  f o r  f iscal  year  1975 f o r  

research and development are approximately $20 b i l l i o n .  I f  a d d i t i o n a l  

evidence is  needed as t o  t h e  importance of sc ience  and technology, I 

need only  r e f e r  t o  t h e  growing shor tages  of energy and raw material 



i 

resources  and t o  t h e  inc reas ing  concern as t o  ou r  a b i l i t y  t o  maintain 

ou r  competi t ive p o s i t i o n  i n  t h e  world economy. Science and technology 

pervades almost every aspec t  of d a i l y  l i v i n g  and i s  an important con- 

ponent of v i r t u a l l y  a l l  programs c a r r i e d  o u t  by the  Federa l  Government. 

ROLE OF ORGANIZATION 
AMD STRUCTURE 

Accepting t h e  importance of s c i ence  and technology i n  today ' s  

world, t h e  ques t ion  which we are address ing  today i s  "How can t h e  Federa l  

Government b e s t  o rganize  t o  c a r r y  o u t  i t s  r e s p o n s i b i l i t i e s  involv ing  

sc i ence  and technology?" I s t a r t  w i t h  t h r e e  b a s i c  premises ,  

F i r s t ,  t h e r e  i s  no one s i n g l e  b e s t  way t o  organize  t o  a s s u r e  t h a t  

t h e  major i s s u e s  which have been r a i s e d  are d e a l t  wi th  s a t i s f a c t o r i l y .  

It is  important,  t he re fo re ,  t o  con t inua l ly  examine o rgan iza t iona l  struc- 

t u r e  as t h i s  Committee i s  c u r r e n t l y  examining i n t o  i t  t o  make c e r t a i n  

t h a t  t h i s  s t r u c t u r e  is  adapted t o  changing needs and s i t u a t i o n s .  

Second, o rgan iza t ion  of t h e  u n i t s  w i th in  t h e  Executive Of f i ce  of 

t h e  P res iden t ,  designed p r imar i ly  t o  adv i se  t h e  Pres ident  i n  p o l i c y  

m k i n g  and t o  assist him i n  ca r ry ing  ou t  h i s  r e s p o n s i b i l i t i e s ,  must be 

f l e x i b l e  and serve t h e  needs of t h e  ind iv idua l  P res iden t s .  This  has  

been t r u e  s i n c e  t h e  Execut ive Off ice  w a s  e s t a b l i s h e d  i n  1939. 

has  recognized t h a t  need and has  been quick t o  respond when P res iden t s  

sought a u t h o r i t y  t o  add o r  s u b t r a c t  from u n i t s  e s t a b l i s h e d  wi th in  t h e  

Executive Off ice .  

Congress 

The t h i r d  premise i s  t h a t  any u n i t  established--whether i t  i s  

wi th in  t h e  Executive Of f i ce  o r  outside--should be  responsive t o  Congress' 
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i n t e r e s t s ;  i n  p a r t i c u l a r ,  it should be  a b l e  t o  p re sen t  testimony and 

t o  make a v a i l a b l e  t o  t h e  Congress i t s  assessments of  t h e  sc ience  po l i cy  

and programs of t h e  execut ive  branch. 

confirmed by t h e  Senate.  

The p r i n c i p a l  o f f i c e r  should be  

The r ecen t  r epor t  of the  Nat ional  Academy of Sciences,  e n t i t l e d  

"Science and Technology i n  P r e s i d e n t i a l  Pol icy  Making--A Proposal 

focuses  aga in  upon t h e  r o l e . o f  t h e  Pres ident  and t h e  Executive Of f i ce  

of t h e  P res iden t .  

cerned broadly  wi th  the  whole sub jec t  of science po l i cy  and sc ience  

o rgan iza t ion  wi th in  the Federa l  Government. Personal ly ,  I b e l i e v e  

t h a t  t h i s  i s  t h e  c o r r e c t  focus f o r  I doubt whether a good answer can 

be  given t o  t h e  proposal  advanced by the  Nat ional  Academy of Sciences 

It i s  my understanding t h a t  t hese  hear ings  are con- 

except  i n  t h e  contex t  of a comprehensive look at t h e  way these  a c t i v i -  

t i es  are organized and conducted a t  a l l  l e v e l s  wi th in  t h e  Federa l  

Government. Even so,  I w i l l  a t tempt  t o  address  myself t o  t h e  ques t ion  

of t h e  Execut ive Of f i ce  r o l e  and organiza t ion ,  p a r t i c u l a r l y  since t h e  

Academy r e p o r t  reopens an o l d  i s sue ,  e s p e c i a l l y  i n  t h e  l i g h t  of t h e  

P r e s i d e n t ' s  dec i s ion  of a yea r  and a h a l f  ago t o  a b o l i s h  t h e  formally 

e s t a b l i s h e d  machinery i n  the  Executive Office--an a c t i o n  which no doubt 

s t imula ted  t h e  Academy t o  prepare  i t s  repor t .  

The i s s u e s  involved i n  t h e  P res iden t ' s  r ecen t  a c t i o n s  have t h e i r  

r o o t s  going back t o  at least World War 11. 

th is  s u b j e c t  d a t e s  back t o  t h a t  per iod ,  my remarks are n e c e s s a r i l y  

co lored  by my own experience and may s u f f e r  from b i a s e s  developed over  

t h e  t i m e  t h a t  I w a s  more d i r e c t l y  concerned, t h a t  is, p r i o r  t o  my be- 

coming Comptroller General  i n  1966. 

Inasmuch as my concern wi th  
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The Office of S c i e n t i f i c  Research and Development, es tab l i shed  by 

President Roosevelt under emergency powers granted to  him i n  1939, w a s  

designed t o  mobilize the  s c i e n t i f i c  t a l e n t  of the  Nation i n  support of 

t he  defense, and l a t e r  the  war, e f f o r t .  Its r o l e  ran the  gamut of  

po l icy  advice, trouble-shooting, reso lu t ion  of interagency d i f fe rences ,  

and so on. 

Toward the end of t h e  war, D r .  Vannevar Bush, who headed t h e  Office 

of S c i e n t i f i c  Research and Development, along with many o t h e r  s c i e n t i s t s  

i n  the  United S ta tes ,  proposed the  establishment of a permanent agency 

t o  support bas i c  s c i e n t i f i c  research, A major consideration was the  

d i f f i c u l t i e s  faced during World War I1 because of t h e  previous low 

leve l  of bas i c  s c i e n t i f i c  research e f f o r t  i n  t he  United States, to- 

gether with the recognition of t he  long-range importance of science and 

technology f o r  the  fu tu re  s t r eng th  of t h e  United States, both m i l i t a r i l y  

and economically. The National Science Foundation, which came i n t o  be- 

i ng  i n  1950, was designed t o  provide the  answer t o  these  concerns. 

concept, i t s  purpose was not t o  supplant but t o  supplement t h e  research 

e f f o r t s  of o the r  Federal agencies, 

t a n t  ro l e ,  namely "to eva lua te  s c i e n t i f i c  research programs undertaken 

by agencies of t h e  Federal Government, and t o  c o r r e l a t e  t h e  Foundation's 

s c i e n t i f i c  research programs with those undertaken by ind iv idua ls  and by 

publ ic  and p r iva t e  research groups." 

refer la ter  because of i t s  bearing upon the  National Academy proposal. 

In 

However, i t  was given another impor- 

This i s  a function t o  which I s h a l l  

The establishment of t he  National Science Foundation d i d  not se t t le  

the  question as t o  whether machinery was needed a t  the  P res iden t i a l  l e v e l  
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concerned with science and technology. The question continued t o  be 

ra i sed  by ind iv idua ls  ou ts ide  the  Government as w e l l  as wi th in  the  

Government. Added t o  t h i s ,  t h e  Korean War l e d  t h e  Bureau of t h e  Budget 

t o  request a special study by M r .  W i l l i a m  Golden, who served i n  the  Navy 

during World War I1 and who had returned t o  p r i v a t e  indus t ry .  M r .  Golden 

was an investment adviser although he had considerable i n t e r e s t  i n  and 

acquaintance with the  i s sues  involved a r i s i n g  from h i s  experience i n  the  

Navy and as an adviser t o  t h e  Bureau of t he  Budget. 

t o  e s t a b l i s h  a Science Advisory Committee and the  appointment o f  a Presi- 

d e n t i a l  Science Advisor, recommendations which were approved by Pres ident  

Truman on t h e  advice of t h e  Budget Director.  M r .  Oliver Buckley, r e t i r e d  

head of  B e l l  Telephone Laboratories, was named Science Advisor t o  the  

President. 

H i s  proposal was 

President Eisenhower continued the  arrangement but  placed i t  with 

the Office of Defense Mobilization where i t  remained u n t i l  t h e  Soviet 

launch of Sputnik caused him t o  e s t a b l i s h  i t  d i r e c t l y  i n  the  White House. 

H e  named D r .  James Ki l l i an ,  Jr., Special  Ass is tan t  t o  t h e  Pres ident  f o r  

Science and Technology. D r .  K i l l i an ,  as you know, chaired the  National 

Academy of Sciences panel and t e s t i f i e d  recent ly  before t h i s  Committee. 

What was previously known as simply the  Science Advisory Committee i n  t h e  

Office of  Defense Mobilization was renamed the  Pres ident ' s  Science Advisory 

Committee. Subsequently, an interagency Council f o r  Science and Technology 

w a s  es tab l i shed ,  cons is t ing  of representa t ives  of  t h e  p r inc ipa l  depart- 

ments and agencies concerned with these  a c t i v i t i e s .  

The arrangement continued under Pres ident  Kennedy but soon ways 

were being suggested t o  strengthen and i n s t i t u t i o n a l i z e  i t .  One 
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p a r t i c u l a r  d i f f i c u l t y  w a s  t h e  f a c t  t h a t  under t h e  t r a d i t i o n a l  r u l e s  of 

t h e  White House, t h e  Science Advisor was no t  permi t ted  t o  t e s t i f y  be- 

f o r e  committees of t h e  Congress. 

Congress t h a t  no one was a v a i l a b l e  t o  t e s t i f y  on o v e r a l l  Federa l  p o l i c i e s  

and programs, a po in t  which was made more cogent by the  cont inuing  r e f e r -  

ence by agency r ep resen ta t ives  i n  t h e i r  testimony t o  p o l i c y  gu ide l ines ,  

agreements, and so f o r t h ,  i s sued  by o r  under t h e  auspices  of t h e  Presi-  

den t ' s  Science Advisor. 

This r e s u l t e d  i n  complaints from t h e  

I n  an e f f o r t  t o  f u r t h e r  i n s t i t u t i o n a l i z e  t h e  arrangement and t o  

remove the  i n h i b i t i o n  on testimony, t h e  P res iden t  approved a recommenda- 

t i o n  developed j o i n t l y  by t h e  Budget Bureau and t h e  P r e s i d e n t ' s  Science 

Advisor t o  reques t  t he  Congress t o  approve a r eo rgan iza t ion  p l a n  c r e a t i n g  

a n  Of f i ce  of  Science and Technology, t he  D i r e c t o r  of  which would a l s o  

serve as the  P r e s i d e n t ' s  Science Advisor. The Congress approved t h i s  

p l a n  i n  1962. 

The important eva lua t ion  func t ion  of t h e  Nat ional  Science Foundation 

r e f e r r e d  t o  earlier was t r a n s f e r r e d  t o  t h e  Di rec to r  of t h e  Of f i ce  of 

Science and Technology. 

The P r e s i d e n t ' s  Science Advisory Committee w a s  continued. 

The more recen t  r eo rgan iza t ion  p l an  submit ted by P res iden t  Nixon 

abol i shed  t h e  Executive Off ice  machinery and t h e  func t ions  were t r ans -  

f e r r e d  t o  t h e  Di rec to r  of t h e  Nat ional  Science Foundation and t h e  

Nat ional  Secur i ty  Council .  The Federa l  Council  on Science and Technology 

i s  now cha i r ed  by t h e  Di rec to r  of t h e  Nat ional  Science Foundation and t h e  

P res iden t  looks gene ra l ly  t o  t h e  Di rec to r  of NSF f o r  o v e r a l l  s c i e n t i f i c  

and technologica l  advice i n  the  c i v i l i a n  area. Research and development 
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matters regarding t h e  Department of Defense have been excluded from the  

cha r t e r  of the Science Advisor s ince  e a r l y  i n  President Nixon*s administra- 

t i on .  

PRESIDENTIAL CONCERNS I N  POLICY 
FOBMULATION AND PROGRAM ADMINISTRATION 

I n  my thinking over the  years with respect t o  t h i s  matter, I have 

found it usefu l  t o  separate out--to the ex ten t  t h a t  t h i s  is  possible-- 

t he  types of P res iden t i a l  concerns and r e s p o n s i b i l i t i e s  involving 

science and technology. 

1. Assurance of a s t rong  na t iona l  level of e f f o r t  i n  science and 

technology. A l l  recent Presidents have had t h i s  b a s i c  concern because 

of i t s  increas ingly  and obvious na t iona l  importance. This concern in- 

volves t h e  level of support of bas i c  research i n  our co l leges  and uni- 

v e r s i t i e s ,  t he  capab i l i t y  of our s c i e n t i f i c  l abora to r i e s ,  and t h e  level 

of research ca r r i ed  on by p r iva t e  industry.  A hos t  of Federal programs 

a f f e c t  t h i s  base and many pieces of l e g i s l a t i o n  are debated on t h e i r  

_. merits or demerits as they may a f f e c t  t he  capab i l i t y  of t he  publ ic  o r  

p r i v a t e  sec to r  t o  strengthen t h e i r  research programs. I n  developfng 

na t iona l  goals and objec t ives ,  the  President must have some means to  

assess how w e l l  we a r e  doing as a Nation with respect t o  programs which 

cut across department and agency l i n e s  and which cu t  across d i f f e r e n t  

l e v e l s  of government as w e l l  as between Federal Government and p r iva t e  

industry.  

2.  Establ i sh ing  p r i o r i t i e s  within the  Federal budget. The budget 

presented by t h e  President each year is e s s e n t i a l l y  a statement of 

Federal f inancing p r i o i t i e s .  For t h e  most p a r t ,  p r i o r i t i e s  submitted 

- 7 -  



I 

i n  t h e  P r e s i d e n t ' s  budget are p r i o r i t i e s  among program objec t ives- -  

programs t o  d e a l  wi th  t h e  energy and material shor tages ,  t o  d e a l  w i th  

environmental. p o l l u t i o n ,  t o  provide a s t r o n g  n a t i o n a l  s e c u r i t y ,  and so 

on, 

components--in some cases c r i t i c a l  t o  t h e  success  o r  f a i l u r e  of t h e  pro- 

gram i t s e l f .  

be  s a i d  f o r  "Pro jec t  Independence" and t h e  s o l u t i o n  t o  o u r  environmental  

problems. 

heav i ly  dependent upon sc ience  and technology. 

All of  t h e s e  programs have vary ing  degrees  of s c i ence  and technology 

The space program is a case i n  po in t .  Perhaps as much could 

Cer ta in ly ,  w e  would a l l  agree  t h a t  ou r  defense  programs are 

3. Program management. As head of t h e  execut ive  branch, t h e  

P res iden t  is  r e spons ib l e  f o r  t h e  e f f e c t i v e  execut ion  of  programs ag- 

proved by t h e  Congress. 

i s  g r e a t  bu t ,  i n  the execut ion  of  governmental. programs, t h e  P res iden t  

must look p r i m a r i l y  t o  t h e  heads of departments and agencies  t o  c a r r y  

out  t h e s e  programs. For t h i s  reason,  t h e  r o l e  of  t h e  Executive O f f i c e  

i s  q u i t e  a d i f f e r e n t  one, simply because t h e  P res iden t  must ho ld  t h e  

heads of agencies  respons ib le  f o r  r e s u l t s  and they  i n  t u r n  must b e  he ld  

accountable  t o  t h e  Congress and t h e  P res iden t  f o r  t h e  es tab l i shment  of  

t he  necessary  organiza t ion ,  t h e  s e l e c t i o n  of  capable  s t a f f ,  and t h e  

mobi l iza t ion  of  necessary  resources  t o  c a r r y  o u t  h i s  r e s p o n s i b i l i t i e s .  

Any machinery e s t a b l i s h e d  wi th in  t h e  Execut ive O f f i c e  should,  t h e r e f o r e ,  

be less involved--even though t h e  sc i ence  and technology component may 

be important .  

u n i t  concerned wi th  monitor ing progress  and problems i n  c a r r y i n g  o u t  

r e sea rch  and development sctivities--particularly t hose  which cu t  ac ross  

Here again,  t h e  r o l e  o f  science and technology 

The P res iden t  may w e l l  wish t o  have an i n d i v i d u a l  o r  a 

- 8 -  



agency l i n e s  of responsibi l i ty--and he may wish t o  have t h e  independent 

advice  o f  such an ind iv idua l  o r  u n i t  i n  t h e  event  major problems arise. 

The d i f f e r e n c e  i n  t h e  r o l e  played i s  an important one,  

n e c e s s a r i l y  d i c t a t e  whether such a u n i t  o r  s t a f f  should exist bu t  i t  does 

have a g r e a t  d e a l  t o  do wi th  how t h e  func t ion  i s  def ined  and how t h e  

P res iden t  u t i l i z e s  such a s t a f f ,  

It does n o t  

ALTERNATIVES FOR CONSIDERATION 

What, then ,  are t h e  p r i n c i p a l  a l t e r n a t i v e s  with r e s p e c t  t o  t h e  

arrangements f o r  po l i cy  making and in te ragency  coordinat ion? 

t h e r e  are a g r e a t  many t h a t  might be  considered. 

least  t h r e e  which I should l i ke  t o  mention. 

Obviously, 

However, t h e r e  are a t  

1. The Nat ional  Academy of Sciences '  proposal .  D r .  K i l l i a n  has  

a l r eady  t e s t i f i e d  a t  l e n g t h  wi th  r e s p e c t  t o  t h i s  proposal  and t h e  

Academy r e p o r t  has  been made a v a i l a b l e  t o  t h i s  Committee. 

t he re fo re ,  n o t  restate t h e  proposal  i n  d e t a i l  o t h e r  than  t o  say  t h a t  

i t  b a s i c a l l y  r ea f f i rms  t h e  arrangements e x i s t i n g  p r i o r  t o  t h e  P r e s i d e n t ' s  

a c t i o n  abo l i sh ing  t h e  P res iden t ' s  Science Advisory Committee and t h e  

Of f i ce  of Science and Technology. 

t h a t  a p r i n c i p a l  d i f f e r e n c e  is  t h a t  t h e  Academy proposa l  would e s t a b l i s h  

a Council  of t h r e e  i n  l i e u  of t h e  s i n g l e  Science Advisor t o  t h e  P res iden t .  

Otherwise, t h e  Council, supported by s t a f f ,  would func t ion  much as t h e  

prev ious  Off ice  of Science and Technology and i n  much t h e  same p a t t e r n  as 

t h e  p re sen t  Council  o f  Economic Advisors.  

o u t s i d e  e x p e r t s  would take t h e  p l ace  of t he  P r e s i d e n t ' s  Science Advisory 

Committee i n  much the  same manner as t h i s  device w a s  used dur ing  t h e  

I s h a l l ,  

It should be  poin ted  o u t ,  however, 

Presumably t h e  ad hoc use of 
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Kennedy and Johnson Administrations even with t h e  ex is tence  of PSAC, 

t ha t  i s ,  whenever spec ia l  problems made it  des i rab le  t o  reach beyond 

t h e  t a l e n t  ava i lab le  i n  PSAC. 

I be l ieve  i t  has been generally recognized t h a t  the  combination 

of PSAC, OST, and the  Federal Council on Science and Technology con- 

t r i bu ted  a grea t  dea l ,  although se l ec t ive ly ,  i n  a number of ways 

during i ts  existence. However, t h e  President apparently concluded 

t h a t  t he  arrangement w a s  not an e f f ec t ive  one and s e t t l e d  on the  

National Science Foundation as the  focal point f o r  science pol icy  i n  

the  executive branch. 

A modification i n  the  Academy proposal would, of course, be t o  

r e e s t a b l i s h  a s i n g l e  science advisor as  head of a small s t a f f  i n  the  

Executive Office of t h e  President. There are always problems associ-  

a ted  with a council  ins tead  of a s ing le  advisor even though a council 

avoids t h e  charge t h a t  the President is receiving advice based on the  

b i a s  of a s i n g l e  ind iv idua l  and t h e  f i e l d  of science i n  which he may 

have specialized. While a group of t h ree  t o  some degree overcomes 

t h i s  type of criticism, i t  nevertheless tends t o  be more cumbersome 

p a r t i c u l a r l y  as the  council  i s  concerned with testimony before the  

Congress and is ca l led  upon t o  take the  lead  t o  reso lve  interagency 

d i f fe rences .  Perhaps the Academy proposal t o  name one of t he  members 

of t h e  council  as acience advisor would p a r t i a l l y  overcome t h i s  d i f f i -  

cu l ty ,  although I would be inc l ined  t o  opt f o r  a s ing le  advisor ins tead  

of a council. 

2.  The Director of the National Science Foundation as pol icy  ad- 

v i s o r  and coordinator. The second alternative would be t o  continue the  
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present arrangement under which the  Director of the  National Science 

Foundation i n  e f f e c t  wears two hats--science advisor and Direc tor  of 

NSF. 

dramatic departure from p a s t  p rac t ices .  

Chairman of the Atomic Energy Commission as h i s  advisor on atomic energy 

matters at  a c r i t i c a l  po in t  i n  our nuclear energy program. 

r e c t o r  Roy Ash cur ren t ly  serves as Director of OMB as w e l l  as Presi- 

d e n t i a l  Ass is tan t .  

e f fec t iveness  i n  l a r g e  measure, i t  seems t o  me,  on the  personal i ty  of 

t h e  ind iv idua l  and h i s  r e l a t ionsh ip  t o  the  President.  

This arrangement has many precedents and i s  therefore  not a 

President Eisenhower used t h e  

Budget D i -  

These "two-hat'' arrangements depend upon t h e i r  

Two major concerns have been expressed with respect t o  the  present 

arrangement. 

(a) The Director of the National Science Foundation i s  a contender 

f o r  research and development funds along with o the r  contenders i n  the  

executive branch. It is  argued, therefore,  t h a t  t h e  Direc tor  cannot be 

an ob jec t ive  adviser  t o  the  Pres ident  and the  Director of t he  Office of 

Management and Budget i n  the  formulation of t h e  budget o r  i n  e s t ab l i sh ing  

p r i o r i t i e s  f o r  research and development within t o t a l  funds ava i l ab le  f o r  

science and technology. H i s  views, therefore ,  w i l l  be attacked as being 

biased i r r e s p e c t i v e  of how ob jec t ive  he might be. 

No. 2,  which es tab l i shed  t h e  Office of Science and Technology and which 

t r ans fe r r ed  the  evaluation and coordination function from NSF to  OST, 

w a s  based upon t h i s  premise. 

t o  the  Congress, argued t h a t :  

Reorganization Plan 

The Pres ident ' s  message, ou t l i ng  t h e  1962 Plan 
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'I* * * t h e  Foundation, being a t  t he  same organiza t iona l  l e v e l  
as o the r  agencies, cannot s a t i s f a c t o r i l y  coordinate Federal 
science po l i c i e s  o r  evaluate programs of o the r  agencies. 
po l i c i e s ,  transcending agency l i n e s ,  need t o  be coordinated and 
shaped a t  the  l e v e l  of the  Executive Office of t he  President 
drawing upon many resources both within and outs ide  of Government. 
Similarly,  s t a f f  e f f o r t s  a t  t h a t  higher level are required f o r  
the  evaluation of Government programs i n  science and technology." 

Science 

(b) The Director of t he  National Science Foundation s u f f e r s  from the  

l i m i t a t i o n  t h a t  h i s  cha r t e r  does not give him j u r i s d l c t i o n  with respec t  

t o  research and development programs of t h e  Department of Defense, While 

t h i s  cons t r i c t ion  is one which the  President could change, i t  neverthe- 

less represents  a recognition of the  d i f f i c u l t i e s  of having t h e  Direc tor  

of NSF serve  i n  a coordinating r o l e  with respect t o  R&D programs of t he  

Defense Department. Whether these  criticisms and l i m i t a t i o n s  are s ig-  

n i f i c a n t  depends i n  pa r t  on how t h e  Pres ident  carries out h i s  budgetary 

r e s p o n s i b i l i t i e s  and t h e  s t a f f  resources ava i l ab le  t o  the  Direc tor  of 

OMB t o  s a t i s f y  himself t h a t  he is  giving t h e  President t h e  b e s t  poss ib l e  

advice wi th  respect t o  p r i o r i t i e s  i n  the  f i e l d  of science and technology. 

A relevant po in t  here  i s  t h a t  t h e  Director of OMB has been c r i t i c i z e d  i n  

the  pas t  on t h e  grounds t h a t  he d id  not  have ava i l ab le  t o  him s c i e n t i f i c  

experts and, therefore,  lacked competence t o  make the  q u a l i t a t i v e  assess- 

ments of p r i o r i t i e s  which make up t h e  judgments on major R&D investments. 

This w a s  a consideration i n  President Kennedy's decision to request Congress 

t o  e s t a b l i s h  OST as aga ins t  t he  a l t e r n a t i v e  of e s t ab l i sh ing  a science 

s t a f f  within OMB. 

It should be pointed ou t ,  on the  o the r  s i d e  of t h e  i s sue ,  t h a t  the  

same argument with respect t o  the  exper t i se  on t h e  s t a f f  of the  Direc tor  

of OMB has been made i n  most o ther  major f i e l d s  as well--transportation, 
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agr i cu l tu re ,  na t iona l  defense, and so on. I doubt whether i t  would ever 

be poss ib le  f o r  t h e  Director of OMB t o  s a t i s f y  a l l  of these c r i t i c i sms .  

Moreover, I be l ieve  t h a t  any Director of OMB must t u rn  pr imar i ly  t o  the  

exper t s  i n  the  operating agencies--and perhaps outs ide  t h e  Government-- 

f o r  advice on major problems and i ssues .  

grams are no exception. 

Science and technology pro- 

I n  addition, as has already been pointed out,  science and technology, 

f o r  t he  most p a r t ,  are simply components which cont r ibu te  t o  the  ac- 

complishment of program objec t ives  i n  such f i e l d s  as t ranspor ta t ion ,  

medical care,  na t iona l  defense, and food production. Program objec t ives  

and goals are t h e  p r inc ipa l  considerations i n  e s t ab l i sh ing  budgetary 

plans, more than the  amount of money contemplated f o r  t h e  science and 

technology component pe r  se. 

i s  t h a t  t h e  Direc tor  of OMB be assured t h a t  the  agency head has ava i l -  

ab le  t o  him t h e  b e s t  s c i e n t i f i c  and technica l  advice ava i l ab le  and t h a t  

he has the  competence t o  expend the  requested funds e f f e c t i v e l y .  

The important th ing  here, i t  seems t o  me,  

While too l i t t l e  t i m e  has elapsed f o r  adequate evaluation of t h e  new 

arrangement, i n  my judgment, many seem t o  be l ieve  t h a t  i t  i s  not a 

s a t i s f a c t o r y  one f o r  t he  reasons presented i n  support of t h e  establishment 

of t he  Science Advisor i n  1951 and the  Off ice  of Science and Technology i n  

1962. C r i t i c s  of the present arrangement are ca re fu l ,  however, t o  s ta te  

t h e i r  views without any derogation of t he  q u a l i f i c a t i o n s  and competence 

of t h e  Director of t he  National Science Foundation and h i s  s t a f f .  

3 .  A cabinet department. A t h i r d  and somewhat more r a d i c a l  proposal 

i s  t o  e s t a b l i s h  a Department of Science and Education o r  a Department of 
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Science and Technology. This idea, again, is not a new one but i t  has 

been advanced from t i m e  t o  t i m e  with a somewhat d i f f e r e n t  combination of 

r e s p o n s i b i l i t i e s .  One s ign i f i can t  va r i ab le  i s  whether t he  education func- 

t i o n  should be included i n  view of t he  importance of a s t rong  base of scien- 

t i f i c  manpower and because of heavy involvement of colleges and universi-  

t ies  i n  carrying out research programs. 

I n  e s t ab l i sh ing  such a department, i t  would obviously not be poss ib le  

t o  br ing  together all of the s c i e n t i f i c  and technological programs of the  

Government. It could, however, b r ing  together such major components as 

AEC, NASA, NSF, National Oceanic and Atmospheric Administration, and t h e  

Bureau of Standards. It would a lso  provide a cabinet o f f i c e r  who could 

serve as the Pres ident ' s  advisor on s c i e n t i f i c  matters generally and 

coordinate, on behalf of t h e  President,  c rosscut t ing  R&D-type matters 

i n  much the  same way the  Secretary of t h e  Department of Transportation 

takes the  lead i n  the  t ranspor ta t ion  area currently.  

A SUMMARY OF 
MAJOR CONSIDERATIONS 

As I perceive i s sues  involved, t h e  major concerns can perhaps be 

summarized in the  following questions,  

--Just' how important is  science and technology i n  domestic and 
world a f f a i r s ?  Does t h i s  subjec t  merit consideration continu- 
ously a t  the  P res iden t i a l  level of decisionmaking? 

--How can we b e s t  determine whether our science base i s  s u f f i -  
c i e n t l y  s t rong  and v i ab le  t o  assure our continued in t e rna t iona l  
leadersh ip  and competitive pos i t ion ,  na t iona l  s ecu r i ty ,  q u a l i t y  
of l i f e ,  and a healthy economy? 

--How can w e  develop a na t iona l  s t r a t egy  and investment plan f o r  
research? 
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--mat i s  the b e s t  s t r u c t u r e  and framework f o r  dealing with 
decision dilemmas t h a t  involve e s t ab l i sh ing  science 
p r i o r i  ties? 

--How can we strengthen the  Government's a b i l i t y  f o r  e a r l y  
recognition, alert and warning concerning impending problems 
with s ign i f i can t  s c i e n t i f i c  components t o  avoid c r i s e s  o r  a t  
least t o  sof ten  t h e i r  impact? 

--How can w e  improve our a b i l i t y  t o  mobilize s c i e n t i f i c  and 
technological resources t o  head o f f  o r  dea l  with impending 
c r i s e s ?  

,--What executive branch science s t r u c t u r e  w i l l  serve Presi-  
* d e n t i a l  needs and at the  same time be access ib le  t o  t h e  

Congress and responsive t o  i t s  oversight r e s p o n s i b i l i t i e s ?  

There seems t o  be l i t t l e  doubt t h a t  the  all pervasive impact of 

science and technology on na t iona l  secur i ty ,  q u a l i t y  of l i f e ,  t he  

economy, and in t e rna t iona l  r e l a t i o n s  is s o  important t h a t  P res iden t i a l  

decisions regarding na t iona l  policy, s t r a t egy ,  and t a c t i c s  must have 

the  b e n e f i t  of the bes t  advice ava i lab le .  The National Academy Committee 

base t h e i r  recommendations on t h i s  f a c t .  I n  matters such as arms cont ro l  

and in t e rna t iona l  safeguards; na t iona l  s e c u r i t y  and defense posture;  

fore ign  r e l a t i o n s  and sharing of technological resources with o ther  

na t ions ;  po ten t i a l  c r i t i c a l  shortages of energy, materials, and food; 

environmental protection, the  economy, objective,  thoughtful and 

imaginative advice from the  science community is  vi ta l .  

Whether vested i n  one ind iv idua l  o r  a council, Federal science 

leadersh ip  a t  t h e  P res iden t i a l  level requi res  spec ia l  a t t r i b u t e s .  F i r s t  

of a l l ,  i t  must be statesmanlike, acceptable to ,  t r u s t e d  by, and with 

d i r e c t  access t o  t h e  President.  Secondly, it must be respected by the 

community of s c i e n t i s t s  and engineers. It must not be an advocate of 

science, pe r  se, but should serve  as an i n t e r p r e t e r  and advisor concerning 

a l l  matters with a science component. 
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An annual repor t ,  as suggested i n  the  Academy proposal, should be 

prepared on the  s ta te  of science.  

A l l  of these  functions t o  some extent transcend agency j u r i s d i c t i o n s .  

It shuld have high p r i o r i t y ,  

I f  the NSF i s  t o  perform them, some por t ion  of t h e  agency must be ab le  a t  

t i m e s  t o  back o f f ,  put on another ha t ,  and evaluate i t s e l f ,  as w e l l  as 

the performance of o t h e r  R&D programs. 

I n  considering the  P res iden t i a l  advisory r o l e  and t h e  c e n t r a l  over- 

s i g h t  of science and technology, i t  may be usefu l  to  consider as a model 

t he  corporate s t r u c t u r e  employed by a number of high technology companies. 

Reporting t o  the  Chief Executive Officer,  t h e r e  are both operating and 

s t a f f  Vice Presidents.  

management r e s p o n s i b i l i t y  f o r  opera t ing  departments o r  d iv i s ions  concerned 

with ind iv idua l  products, o r  groups of r e l a t e d  products and services. 

technology in t ens ive  product d iv is ion  may have i ts  own chief engineer and 

mission-related R&D. Among the  corporate s t a f f  Vice Presidents,  various 

func t iona l  elements are represented,including marketing, pub l i c  r e l a t i o n s ,  

t he  corporate comptroller, t h e  t r easu re r ,  and a Chief S c i e n t i s t  o r  Vice 

President f o r  Research and Engineering. 

The opera t ing  Vice Presidents usua l ly  have l i n e  

Each 

The Federal counterpart  of t h i s  l a t t e r  ind iv idua l  a t  present  is  t h e  

Director of NSF. Formerly, the Direc tor  of OST would have been the 

counterpart with a s t rong  assist from t h e  Director,  NSF. The Vice P r e s i -  

dent f o r  Research and Engineering, together with h i s  supporting s t a f f ,  i n  

cooperation with the  chief engineers of various operating d iv i s ions  and 

occasionally with help from outside consultants,  serve the  Chief Executive 

Off icer  i n  much the  same r o l e  as w e  have been discussing here i n  r e l a t i o n  
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t o  t he  P res iden t i a l  advice and c e n t r a l  Government oversight of science 

and technology. 

Some of these  companies a l so  have a c e n t r a l  corporate research di- 

v i s ion  i n  which longer range exploratory research i s  performed t o  advance 

a broad technology base t o  spawn new products and f i l l  i n  gaps t h a t  are 

not c l e a r l y  under t h e  purview of any operating d iv is ion .  

t e n t ,  t he  National Science Foundation plays t h i s  r o l e  i n  the  Federal 

est ab1 i s  hmen t . 

To a l a r g e  ex- 

I n  most companies employing t h i s  type of s t r u c t u r e  o r  model t h e  

planning and performance of R&D f o r  ind iv idua l  product l i n e s  is highly 

decentralized and delegated t o  t h e  operating divisions--similar t o  the  

Federal p l u r a l i s t i c  approach. 

Chief S c i e n t i s t  i n  no way preempts t h i s  au thor i ty  b u t  does provide over- 

s i g h t ,  coordination, po l icy  guidance, trouble shooting a s s i s t ance ,  and 

advice and c e r t i f i c a t i o n  t o  t h e  Chief Executive Off icer  on matters t h a t  

a f f e c t  t he  companies' ove ra l l  technological posture. 

The r o l e  of the  corporate Vice President-- 

How b e s t  can we s t r u c t u r e  t h e  Federal science pol icy  apparatus t o  

accommodate: t h e  advisory r o l e  t o  the  President,  t he  oversight and 

coordination of Government-wide R&D, and the  so lv ing  of long-term 

problems with a science component. These three  functions are c lose ly  

i n t e r r e l a t e d .  The National Academy C o m i t t e e  report  dea ls  t o  some 

ex ten t  with a l l  th ree  of these functions,  but i t s  main t h r u s t  w a s  d i -  

rec ted  toward r ees t ab l i sh ing  the  P res iden t i a l  advisory function on a 

formal b a s i s  i n  the  Executive Office. 
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I n  general, it seems t o  me t h a t  t h e  most important need of these  

times is  f o r  Congress t o  f ind  a way for those with important responsi- 

b i l i t i e s  and good ideas  t o  have the  opportunity t o  put forward t h e i r  

views and then t o  go through a process of t e s t i n g  those by eva lua t ing  

those areas and p ro jec t s  which have yielded high r e tu rns  and those whi_sR 

have not succeeded t o  the  same degree. IR t h i s  process, a thorough 

e f f o r t  should be made t o  understand the  requirements f o r  administrative 

success as w e l l  as s c i e n t i f i c  and engineering progress. 

systems management and i n  l a r g e  sca l e  governmental administration, as 

w e l l  as i n  science and technology, should be an e s s e n t i a l  ingredient of 

governmental e&D advice and decisionmaking. In many cases, the  depart- 

Know how i n  

ments and agencies w i l l  have more of t h i s  than any group of s c i e n t i s t s ,  

o r  engineers, who are chosen f o r  a White House ro le .  

M r .  Chairman, t h i s  concludes my statement. I s h a l l  be happy t o  

answer questions. 
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